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COMPLETE SPECIFICATION 



Improvements in or relating to Dust Separators of the Cyclone Type. 



We, Jones Gas Process Company 
Limited, a British Company, of The Gas 
Works, Gloucester Road, Oieltenham, do 
hereby declare the invention, for which we 

5 pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the fol- 
lowing statement: — 
This invention relates.- to-^dnst-separatc 

10 of the cylone type as commonly employed for 
the extraction of dust from dust-laden gas 
or vapour. It is of special advantage when 
appHeid to cylones used for the extraction from 
gas of fine "sticky" dust, such for example as 

15 carbon black, the particles of which tend to 
cohere and form deposits. 

In the operation of separators of the cyclone 
type the dust-laden gas stream is caused to 
enter the substantisdly cylindrical cyclone 

20 chamber in a more or less tangential direc-r.. 
lion, extraction of the dust from the gas 
stream being achieved by reason of the cen- 
trifugal force set up by the whirling of the 
stream of gas in its flow through the cyclone 

25 chamber which throws the dust to the wall 
^ the latter. It is generally accq{)!ted tjhat 
during operation a thin layer of relatively still 
gas is established between the wall of the 
cyclone and the whirlbg gas stream and that 

30 when the dust particles reach this layer they 
are virtually sq>arated and, unless subsequent- 
ly re-entramed, will eventually fall to the bot- 
tom of the cyclone where they can be dis- 
charged through the centra] dust outlet pro- 

33vided in the conical lower portion of the 
cyclone. 

Apart from considerations of size and gas 
velocities the separatmg efficiency of a cyclone 
depends to a large extent on the number of 

40"tiuTis" which the gas makes round its cyl- 
indrical wall before leaving the cyclone by 
way of the gas outlet which is usually in the 
form of a pipe coaxially arranged in the upper 
end of the cyclone. In other words the longer 

43 the path of the gas around the cyclone wall 



the greater is the chance of dust particles 
which are furthest away from the cyclone walj^^ 
at the hilet reachmg the wall. For iiusjpss6n 
the coaxial gas outlet pipe is usuaUy^used 
to dip into the cyclone in oiiderlo ensure that 50 
the gas makes a greater 'number of effective 
turns, in thatJMs-^und to flow downwardly 
to regch--to outlet. However, on completion 
-oTSSturn round the cyclone the flowing gas 
meets the incoming stream which results in 55 
a high pressure loss and also sets up a turbu- 
lence whereby, despite tlie fact that the flow 
of gas within the cyclone is eventually heli- 
cally downwards, this is not accomplished 
smoothly and accordingly the effectiveness of w 
the mcreased length of path of the gas stream 
is thereby reduced. 

In order to reduce the interference due to 
the flowing gas stream meeting the mcoming 
stream at the inlet, the inlet pipe of the eye- 65 
lone is somethnes arranged so that, instead of 
its outer wall being disposed substantially 
tangentially to the wall of tha cyclone, its ii^ 
ner wall is so tangentially disposed, the 
straight parallel portion of the outer wall of . '0 
the inlet pipe passing at its inner end into a 
volute-shaped wall portion or scroll which 
gradually merges into the cylindrical wall of 
the cyclone at a point substantially diamet- 
rically opposite so that the gas is guided 
gradually into a path within such cylindrical 
wall. However, in that arrangement, although 
on completion of one turn round the cyclone 
wall the gas stream is parallel to the incoming ^ 
stream and consequently does not set up °" 
turbulence to as great an extent as wodd-^ 
otherwise be the case, and does riot resiilt in 
such a high pressure loss, the gas still has a 
tendency to turn uoon itself p.nd has to find 
its own way in a hdicnl path before leaving 
bv way of the coaxial gas outlet pipe. Fur- 
th'*-rraore when cyclones are employed for the 
separated by a fine "sticky" dust, there is a ten- 
dency for deposits to form under the top plate 
cf the cyclone in "dead" spots which increase 90 
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turbulence and reduce separating efficiency 
unless the deposits ace removed at frequent 
intervals. 

The present invention has for its main ob- 
5ject to avoid these disadvantages and diffi- 
culties and to provide an improved construc- 
tion of cyclone in which the dust-laden gas 
v/ill take the longest practical helical path 
through the cyclone substantially without in- 

10 terf erence whereby high separating efficiency 
with low pressure loss will result. A further 
object is to obtain these results and advantages 
while maintaining the cyclone of simple form, 
as is necessary from the maintenance point of 

15 view. 

According to the invention the inlet pipe 
of a dust separator of the cyclone type is con- 
structed to slope downwardly to the top plate 
or head of the cyclone in order to direct the 
20gac stream on its helical path down the cyc- 
' lone, the angle of slope being such that on 
cStapl^tion of one turn round the cyclone the 
gas stream is immediately below the incom- 
ing stream, ^y. jhis means the second and 
25 subsequent turns ' "are^made without inter- 
ference with the gas fi5w«.ii^the preceding 
turn^ the guiding effect beizig^incce^ged by 
constructing the to] * ' ' ' 

cyclone chamber itse 
30 bner end of the inlet pipe merging smoothly 
into such heliz. The coaxial gas outlet pipe 
dips into tlie cyclone chamber so that the gas 
stream is guided on its first turn round the 
cyclone by the inner surface of the cylindri- 
35 cal wall of the cyclone, by the outer surface of 
gas outlet pipe and by the inner surface of the 
helical top plate or head. 

By causing the gas outlet pipe to dip into 
the cyclone chamber in conjunction with the 
40 helical formation of the tog^^atfi-OEThead^ 
considerably hi^iw:,-.4egr€eof definition of 
the cross-sectioSal area of flow of the gas 
streapa<^irits first turn round the cyclone is 
^c^eved than if a non-entrant gas outlet pipe 
were employed, only the "lower side of such 
flow area being left undefined in order to 
avoid the necessity for built-in walls or guide 
surfaces which are impractical in the case of 
cyclones which have to be lined in view of 
50 the temperature of the gas stream to be 
treated. 

Preferably the inlet pipe is of substantially 
the same width at its inner end as the radial 
distance between the cylindriral wall of the 
55 cyclone and the waU of the coaxial gas outlet 
pipe. Thus, the cross-sectional area of the in- 
let pipe, which is preferably substantially rec- 
tangular, is substentially the same as the effect- 
ive cfoss-sectiohal area of flow of the gas 
60 stream oh its first turn round the cyclone so 
that smooth passage of the gas stream &om 
the inlet pipe into its '&st'turA routid the cyc- 
lone Is assured, the lower end of the helical 
top plate 07 head tisrmi'natin^ adiacent the 
65 bwer edge of the inner wall of the inlet pipe. 



In order to secure higher efficiencies of sepa- 
ration of ultra-fine and light dusts, and at the 
expense of somewhat increased pressure loss, 
a minor departure may be made from the 
arrangement in which the gas stream passes 70 
smoothly from the inlet pipe into its fkst turn 
round the cyclone, as will be described in de- 
tail hereinafter. 

The application of the invention to a cyclone 
for separating fine carbon black from the hot 75 
gas stream * resulting from the thermal de- 
composition of hquid hydrocarbons Is illus- . 
trated, by way of example, in the accompany- 
ing drawings, in which: — 

Fig. 1 is a vertical elevation of the cyclone 80 
and of an associated dust-collecting hopper^ 

Figs. 2 and 3 are a section and a part-sec- 
tional elevation of the upper .portion of the 
cyclone on the lines II— II and 111—111 re- 
spectively of Fig. 1, and 85 

Fig. 4 is a part-sectional plan on the line 
IV— IV of Fig, 1 and showmg in chain- 
dotted lines an alternative shaping of the inner 
end of the inlet pipe of the cyclone. 

Rrferrmg to die drawings, the cylindrical 90 
wall 10 of the cyclone and the inlet pipe 11 
_ ^ are preferably constructed of mild steel and 
plate or head^*th©»..Jjg^Larc prowded ynfh a lining 12 of a refr^c- 
o£ helical form with the tory nmterfal sucKT for' 'example, -as an alu- 
inous cement. The gas outlet pipe 13, which 
is of cylindrical form and coaxially arranged 95 
in the top plate or head 14 of the cyclone, is 
preferably constructed of stainless steel and 
dips into the cyclone chamber, as illustrated 
in Figs. 1, 2 and 3. At its lower end the wall 

10 of the cyclone chamber is of conical shape, 100 
as shown at 10a in Fig. 1, and is provided with 
a coaxial dust outlet 15 leading to a dust-col- 
lecttng hnp per 1 6 havjngL a discharge gate 17, 
the hopper 16 being of the construction usu- 
ally employed to prevent re-entrainment of 105 
the dust. The gas outlet 13 is provided with 
p. coaxial outer tube 13a which terminates a 
short distance inwardly of the top plate oi 
head 14 in an outwardly turned flange 13??, 
as shown in Fig. 2, to form a key for the re- HO 
fractory lining 12 with which the top plate 
or head is also provided. The cylindrical 
wall 10, top plate or head 14 and inlet pipe 

11 are thus all lined with the refractory mate- 
rial, only die stainless steel gas outlet pipe 13 115 
being left unlined. 

The inlet pipe 11 is of approximately rec- 
tangular cross-section throughout its length 
from the flange 11a at its outer end, as illus- 
trated in Figs. 3 and 4, and is of substantially 120 
the same internal widtli, i.e., the distance be- 
tween the inside of the refractory lining 12 of 
its vertical walls, as the radial distance between 
the cylindrical wall of the gas outlet pipe 13 
and die inside of the cylindrical wall 10 of 125 
the -cyclone, or rather the inside 12c of the 
lining 12 of the latter, all as dearlv illusr- 
trated in Fig. 4. - It will be seealhat in rela- 
tion to the cylindrical wall of the gas outlet 130 
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pipe 13 the inner surface of the inlet pipe 
lining (indicated at 12a in Figs. 3 and 4) is 
substantially tangentially disposed the inside 
surfece 12d of the lining ot the outer ver- 
5 tical wail of the inlet pipe being tangential to 
the cylindrical wall 10 ot the cyclone, or rather 
to the inside 12c of the refractory lining of 
the latter. The inlet pipe 11 slopes down- 
wardly from its flange Ua, i.e., from a pomt. 
10 outside the cylindrical wall 10 of the cyclone, 
and at its inner end has its upper wall merg- 
ing smoothly into the adjacent portion of the 
substantially annular top plate or head 14 of 
the cyclone, as shown in Fig. 1, such top plate 
i5 or head being of helical form and havmg its 
lower end 14<z, Figs. 3 and 4, terminating 
pdjacent the inner wall of the inlet pipe 11. 
It will be seen from Fig, 1 that the helix 
angle of the top plate or head 14 is substan- 
^tially the same as the angle of slope of the 
mlet pipe 11; moreover it is such that the 
lining 12 at the lower end 14j of the top 
plate or head is at about the same level as 
the inner surface 12<i, Fig. 3, of the refrac- 
tory lining 12 of the lower wall of the inlet 
pipe. As shown in Figs, 1 and 3 these 
lining surfaces merge at the point 12e. 

Along its inner edge the top plate or head 
14 has the cylindrical wall of the gas outlet 
^Opipe 13, or rather the wall of the outer tube 
13a, welded or otherwise secured thereto, the 
weld line being, of course, in the form of a 
helix 13c, Figs. 2 and 3, extending down the 
wall of the gas outlet pipe. The top plate or 
35 head of the cyclone constitutes a helical vane 
beneath which the hot gas stream is smoothly 
directed by the inlet pipe 11 which contmues 
the line of slope of the helix outside the cylm- 
drical wall 10 of the cyclone, as already dc- 
-40 scribed. Thus, the hot gas is guided on its 
helical path down the cyclone chamber for 
one turn while the second turn closely under- 
lies the first, thereby providing, within prac- 
tical limits, the maximum length of path for 
^5 the gas stream througjh the chamber, the m- 
CTcased length of helical travel bdng accom- 
lished smoothly and without the overlappmg 
of convergent gas streams. 
As will be seen from the drawmgs, this 
-50 guiding of the gas stream which is initiated 
by the downwardly sloping inlet pipe 11 and 
continued for one complete turn round the 
cyclone chamber immediately below the top 
plate or head 14 of the latter is achieved 
■55 without recourse to built-in walls or guide sur- 
faces, which are impractical m refractory- 
lined cyclones. Nevertheless the guiding 
effect is powerful in that the substanually 
rectangular cross-sectional area of flow in the 
.^0 inlet pine 11 (defined by the inner surfaces 
12a, nd. lib. Uf, Fig. 3, of the refractory 
linine of the latter) is continued withm tlic 
cyclone chamber by the surface of the outlet 
pipe 13. the inside surfaces 12c of the Imm^ 
<65 of the cylindrical wall 10 of the cyclone and 



ilte inaide surface 12^, Figs. 2 and 3, of the 
lurng ot the top plate or Head 14, only tiie 
lower side of me rectangular cross-secuonal 
area oi iiow bemg leit unaehneci. The lower 
waii oi tne iniet pipe 11 termmaies at the cyl- 
iadricai wall 10 ot the cyclone, i.e., along tiie 
circular aic extendmg oetween w and r in 
i-'ig. 4, tlie inner surface ild of the lining 
Oi sucn lower wall likewise lermmating at 
suriace i2c oi the lining oi ine cyundrical'^ 
wail 10, LC, along the arc between y and z, 
wnile tne inner vertical wall of the inlet pipe 
termmates at the outlei pipe 13, or ratner at 
liie outer tube I3a oi the latter, as shown in 
tig. 4 and by the hne v in Fig. 1. in like 80 
maimer to that aheady described, tlie surface 
i2a of the lining of such inner vertical wail 
also terminates substantially at the outer tube 
13c, as clearly illustrated in Fig. 4, in order to 
ensure smooth passage of the gas stream from 85 
the inlet pipe mto its first turn round the 
cyclone. 

By the means described interference in the 
vicinity oi the inlet pipe 11 is eliminated 
wliereDy pressure loss is reduced together 90 
with the resulting turbulence and subsequent ■ 
re-entrainment of dust around the coaxial gas 
outlet pipe 13, separating efficiency being 
accordingly increased. Moreover, despite the 
fine "stic^* nature of the carbon black, the 95 
particle size of which may range from 80 to • 
SOOmu, deposits under the top plate or head 
14 of tlie cydone are reduced or completely 
avoided due to the fact that this surface is 
completely swept by the entering gas stream 100 
and there are subsequwidy no "dead" spots ■ 
where the carbon black can build up and set 
up turbulence. 

Referring to Fig. 4, the .element or vane 
18 illustrated in chain-dotted lines therein is^OS 
provided to give an alternative or modified 
shape to the inner end of the inlet pipe 11. It 
may be formed as part of the refractory lin- 
ing 12 or else as a separate detachable insert 
of heat-resistmg steel and is only employed 
to increase the efficiency of separation of ultra- 
fine and -light dusts and with the conse- 
quential disadvantage of a somewhat higher 
pressure loss in the system 

The process of carbon black production be- 1 15 
ing cyclical the refractory lining 12 of the : 
cyclone chamber and inlet pipe enables con- 
densation of steam and oily vapours on the 
walls to be prevented between runs. More- 
over the refractory lining also retains sufii-l20 
cient heat to prevent condensation on the ini- ^ 
tial runs after a short plant-miantenance shut; 
down. 
What we claim is : — 

1. A dust separator of the cyclone type 125 
wherein the inlet pipe is constructed to slope 
douTiwardly to the top plate or head of the- ^ 
cvclone in order to direct the gas stream on its 
helical path down the cyclone, the anele of 
slope being such that on completion of one 
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lure round the cyclone the gas stream is iiame- 
diatdy below the incoming stream, and where- 
ing the guiding effect initiated by the slope of 
the inlet pipe is continued by constructing the 
5 top. plate or head of the cyclone chamber 
itself of helical form with the inner end of 
Jhe inlet pipe merging smoothly into such 
Iidix, the coaxial gas outlet pipe dipping into 
tlie cydone chamber so that the ps stream 

10 is guided on its first turn roimd the cyclone 
by the inner surface of the cylindrical v/all of 
the cyclone, by the. outer siufaize of the gas 
outlet pipe and by the inner surfece of die 
helical top plate or head. 

15 2. A dust separator according to Claim 1, 
wherein the cross-sectional . flow area of the 
inlet pipe is substantially the same as the 
effective cross-sectional area of flow of the gas 
stream on its flrst . turn round the cydone^ 

20i*e., as the ^rea of the rectangle defined on 
three sides by the inner surface of the cylin- 
drical wail of ih& cyclone, by the outer sur- 
face of the gas outlet pipe and by the inner 
surface of the helical top plate or head. 

25 3. A dust separator according to Claim 1 
or 2, wherein the inlet pipe is of substantially 
rectangular shape in cross-section and is of 
substantially the same width as the radial 
distance between the cylindrical waif of the 

30 cydone and the wall of the gas outlet pipe 
the inner vertical wall of the inlet pipe being 
substantially tangentially disposed to the waU 
cf the gas outlet pipe and the outer vertical 
wall of the inlet pipe bdng substantially tan- 

35gentially disposed to the cylindrical wall of 
5ie cyclone. 

4. A dust separator according to Claim 3, 
wherein the helical slope of the top plate or 
head is substantially the same as ihe down- 

40 ward slope of the inlet pipe which commences 
at a point outside the cylindrical wall of tlie 
cycloncj the arrangement being such that the 
upper wall of the inlet pipe merges smoothly 
into the top plate or head while its lower wall 

45 tarminates at the cylindrical wall of the cyclone 
whereby the gas stream is guided through- 
out its first turn round the cydone by the 
inner surface of. the cylindrical wall of the 
cyclone, by the outer sinface of the gas outlet 

50 pipe and by the inner surface of the helical 



top plate or head only. 

5. A dust separator according to any of 
the preceding daims, wherein the lower end 
of the top plate or head terminates adjacent 
the inner wall of the inlet pipe at about the 55 
same level as the bottom of said inlet pipe. 

6. A dust separator according to ^ny of 
Claims 3 to 5, wherein the inlet pipe, cylin- 
drical wall of the cydone and the top plate or 
head of the latter are all provided with a lining ^ 
of refractory material and wherein said inner 
surface of the cylindrical wall of the cydone 
and said inner stir&ce of the hdical top plate 

or head are the inner surfaces of said l ining 
while said inner and outer vertical walls of 
the inlet pipe are the corresponding inner sur- 
faces of said lining. 

7. A dust separator according to Cairn 
6, wherein the gas outlet pipe is of heat-rc- 
sisdng sted and is provided with a coaxial 70* 
outer tube v/hich terminates a short distance 
inwardly of the top plate or head where it 
forms a key for the refractory lining of said 
top plate or head. 

8. A dust separator according to any of 75 
the preceding daims, wherein an element or 
vane is provided to give an alternative or modi- 
fied shape to the inner end of the inlet pipe, 
substantially as and for the purpose specified. 

9. Means for separating fine carbon black Sft- 
from a hot gas stream in which it is sus- 
pended, said means comprising a dust sepa- 
rator of the cydone type according to any of 
the preceding daims. 

10. A dust separator of the cyclone type 85 
constructed, arranged and adapted to operate 
substantially as herein described with refer- 
ence to the accompanying drawings. 

1 1. Means for separating fine carbon black 
from the hot gas stream resultmg from the 90 
thermal decomposition of liquid hydrocar- 
bons, said means being substantially as here- 
in described with reference to the accompany- 
ing drawings. 

ARTHUR R DAVIES. 
Chartered Patent Agent. 

Royal Chambers, 
Promenade, Chdtenham. 
Agent for the Applicants. 



PROVISIONAL SPECEFICATION 
Improvements in or relating to Dust Separators of the Cyclone Type. 



95 We, JoiJES Gas Process Company 
Limited, a British Company, of The Gas 
Works, Gloucester -Road, 'Cheltenham, do 
hereby declare this inventioii to be described 
in .the, following statement : — 
100 Tliis im'cntion relates to dust separators 
of the (^clone type as cpnuhoiiy employed for 
the extraction of dust from, dust-laden gas or 
vapour. It is * of special advantage when 



applied to cyclones used for the extraction 
^iom gas of fine "sticlqr" dust, such for ex- 105 
ample as carbon black, the particles of which 
tend to cohere and form deposits. 

In the operation of separators of the cyclone no 
type the dust laden gas stream is caused to 
enter! die substantially cylindrical cyclone; 
chamber in a mor/i or less taagential direc- 
tion, extraction of the dust from the gas 
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stream being achieved by reason of the cen- 
trifugal force set up by the whirling of the 
stream of gas in its flow through the cyclone 
chamber which throws the dust to the wall 

5 of the htter. It is generally accepted that 
dliring operation a thin layer of relatively still 
jgas is established between the wall of the 
(^ctone and the whirling gas stream and that 
TOen the dust particles reach this layer they 

10 are virtually separated and, unless subse- 
kjuently re-entrained, will eventually fall to 

. 3ie bottom of the cyclone where they can be 
discharged through the central dust outlet 
provided in the conical lower portion of the 

15 cyclone. 

Apart from consideration of size and gas 
velocities the separating efficiency of a cyclone 
depends to a large extent on the number of 
"turns" which the gas makes round its cyl- 

20 indrical wall before leaving the cyclone by way 
of the gas outlet which is usually in the form 
of a pipe coaxially arranged in the upper end 
of the cyclone. In other words the longer the 
path of the gas around the cyclone wail the 

25 greater is the chance of dust particles which 
are furthest away from the cyclone wall at 
the inlet reaching the wall. For this reason 
the coaxial gas outlet pipe is usually caused 
to dip into the cyclone in order to ensure that 

30 the gas makes a greater number of effective 
turns, in that it is bound to flow downwardly 
to reach the outlet. However, on comple- 
tion of one turn round the cydone the flow- 
ing gas meets the incoming stream which re- 

35 suits in a high ^pressure loss and also sets up 
turbulence whereby, despite the fact that the 
flow of gas within the cyclone is eventually 
helically downwards, this is not accomplished 
smoothly and accordingly the effectiveness of 

40 the increased length of path of the gas stream 
is thereby reduced. 

In order to reduce the interference due to 
the flowing gas stream meeting the incoming 
stream at the inlet, the inlet pipe of the cyc- 

^5 lone is sometimes arranged so ^t, instead of 
its outer wall being disposed substantially 
tangentially to the wall of the cyclone, its 
inner wall is so tangentially disposed, the 
straight parallel portion of the outer wall of 

50 the inlet pipe passing at its inner end into 
a volute-shaped wall portion or scroll which 
gradually merges into the cylindrical wall of 
the cyclone at a point substantially diametri- 
cally opposite so that the gas is guided gradu- 

55 ally into a path within such cylindrical wall. 
However, in that arrangement, although on 
completion of one turn round the cyclone wall 
the gas stream is parallel to the incoming 
stream and consequently does not set up tur- 

60 bulence to as great an extent as would other- 
wise be the case, and does not result in such 
?. high, pressure loss, the gas still has a ten- 
dency to turn upon itself and has to find its 
own way in a helical path before leaving by 

65 way of the coaxial gas outlet pipe, FurSier- 



more when cyclones are employed for the 
separation of fine "sticky" dust, there is a 
tendency for deposits to form under the top 
plate of the cyclone in "dead" spots which in- 
crease turbulence and reduce separating e£fl-70 
ciency unless the deposits are removed at fre- 
quent intervals. 

The present invention has for its main ob^ 
ject to avoid these disadvantages and diffi- 
culties and to provide an improved construe- 75 
tion of cyclone in which the dust-laden gas 
will take the longest practicable helical path 
through the cyclone substantially without in- 
terference whereby high separating efficiency . 
with low pressure loss will result. A further 
object is to obtain these results and advantages 
v/hile mamtaining the cyclone of simple form, 
as is necessary from the maintenance point of 
view. 

According to the invention the inlet pipe of 85 
a dust separator of the cyclone type is con- 
structed to slope- downwardy to the top plate 
or head of the -cylone in order to direct the 
gas stream on its helical padi down the cyclone, ■ 
the angle of slope -being such that on comple- 90 
tion of one tum - rouid the cyclone the gas 
stream is immediately below the incoming 
stream. By this means the second and sub- 
sequent turns are made without interference 
with the gas flow- in- the preceding- turn, the 95- 
guiding effect being preferably increased by 
constructing the top plate or head of the 
cyclone chamber itself of helical form with the 
inner end of xht inlet pipe merging smoothly 
into such helix. 100 

Preferably the inlet pipe is of substantially 
the same width at its inner end as the radial 
distance between the cylindrical wall of the 
cydone and the wall of the coaxial gas outlet 
pipe. Thus, the cross^ectional area q£ the 105 
inlet pipe, whidi is preferably substantially 
rectangular, is substantially the same as the . 
effective cross-sectional area of flow of the 
gas stream on its first turn round the cyclone, 
Sie lower end of the helical top plate or head 110 
terminating adjacent the lower edge of the 
inner wall of the inlet pipe. 

In carrying the invention into effect in 
conjunction with a cyclone for separatmg fine 
carbon black from the hot gas stream result- 115 
ing from the thermal decomposition of liquid 
hydrocarbons the cylindrical wall of the cyc- 
lone and the inlet pipe are preferably con- 
structed of mild steel and the whole lined with 
a refractory material such, for example, as an 120 
aluminous cement. The gas ouSet pipe, 
which is of cylindrical form and coaxially 
arranged in the top plate or head of the cyc- 
lone, is preferably constructed of stainless 
steel and dins mto the cyclone chamber. At 125 
its lower end the latter is of conical shaoe and 
is provided with a coaxial dust outlet in the 
usual manner. 

The inlet pipe is of rectangular cross-section 
and at its inner end is of substantially the same 130 
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width as the radial distance between the cyUn- 
drical wall of the gas oudet pipe and the cylin- 
drical wall of the cyclone. In relation to the 
cylindrical wall of the gas outlet pipe the inner 
5 vertical wall of the ii3et pipe is substantidly 
tangentially disposed, the outer vertical wall 
of the inlet pipe beiog tangential to the cylin- 
drical wall of the cyclone, or rather to the 
inside of the refractory lining of the latter. The 

10 inlet pipe slopes downwardly and merges 
smoo&ly into the adjacent portion of the sub- 
stantially annular top plate or head of the 
cydone, such top plate or head being of helical 
form and having its lower end terminating 

15 adjacent the inner wall of the inlet pipe at 
about the same level as the inner surface of the 
refractory lining of the lower horizontal wall 
of the latter. 

Along its inner edge the top plate or head 

20 has the cylindrical wail of the gas outlet pipe 
welded or otherwise secured thereto, the weld 
line being, of course, in the form of a helix 
extending down the wall of the gas outlet 
pipe. The top plate or head of the cyclone 

25 constitutes a helical vane beneath which the 
hot vas stream is smoothly directed by the in- 
'et nipe which continues the line of slope of the 
helix. Thus, the hot cas is guided on its heli- 
rsl T»ath down the cvlone chamber for one turn 

30^vhile the f^econd turn closely underlies the 
''rst, thereby nrovidinp^, within practical limits, 
*he maximum length of palii for the eas stream 



through the chamber, the increased length of 
helical travel being accomplished smoothly 
and without the overlapping of convergent gas 35 
streams. By this means interference in the 
yicinity of the mlet pipe is eliminated where- 
by pressure loss is reduced together with ^e re- " 
suiting turbulence and subsequent re-entr^- 
ment of dxist around the coaxial gas outlet 40 
pipe, seperatmg eflSciency being accordingly 
increased. Moreover, despite the fine "stic^'* 
nature of the carbon black, the pgrticle size of ' " 
which may range from 80 to 300mu, deposits 
under the top plate or head of the cyclone are 45 
reduced or completely avoided due to the fact 
that this surface is completely swept by the ^ 
entering gas stream and there are consequently 
no "dead" spots where the carbon black can 
build up and set up turbulence. 50 

The process of carbon black production be- 
ing cyclical the refractory lining of the cyclone • 
chamber and inlet pipe enables condensation 
of steam and oily vapours on the wall to bs 
prevented betwen runs. Moreover the re- 55 
fractory lining also retains sufficient heat to 
prevent condensation on the initial runs after 
a short plant-maintenance shut down. 
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762,070 COMPLETE SPECIFICATION 

I SHEET 7/,/, drcvfing is a reproductfon of 
the Original on a rtduced scale. 




